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Trudng Dei hgc COng nghiap Quing Ninh

PGS.TS. KIM NGQC LINH - Inrdng D?i h?c Md-Dla chdt

\ I ie. n3ng c5p dien ap tLr 660 V l€n 1140 V da

f vd dang tluqc nhidu don vi trong T6p do?rn
' Than-KhoAng san Viet Nam thuc hi€n nhim

dep fng yeu cau tang sdn luqng cdc khu vuc khai
thac. Khi nAng c6p CIi6n ap len 1140 V, song song
vdi c6c gidi phap ky thuat cin dfc biQt quan tdm
cl6n cac gidi phip tlim bio an todn. De dam bao
van hanh an toan mang cAn phCi bi6t duEc tinh
trqng- c6ch diQn c0a.mqng. Trong di6u ki€n khic
nghiet c'ja m6 ham ld, viQc nghiGn crpu lua chgn
cluqc phuong phap do phu hgp, dd x5c dinh thOng
s6 cdch diQn cia mqng so voi ttdt trong di6u ki6n
vin.hdnh c6.diQn 5p ld mOt vdn dA c6 y nghTa
quy6t dinh d6n k6t qud CISnh gi5 tinh trang c6ch
di6n cua c6c mang dien h6m ld dien 6p 1 140 V
vUng Qudng Ninh.

1. Nghi6n cr?u phuong phSp do x6c tlinh th6ng
s6 c6ch ctiQn mang ba pha trung tinh c6ch ly

Ve mat ry thuyet, c6 nhi6u phuong ph6p do d6
x6c dinh th6ng s6 cech arien cria mang ba pha
trung tinh c6ch ly khi dang van hanh dudi diCn ep
c6ng tac. DOi vdi cac mang dien m6 di€n 6p duoi
1000 V c6 nh0ng phuong phdp co bin sau [1], [2].

1.1. Phuong phep kh6ng tdi vd ngdn mlch
So d6 nguyen ly phuong phap do nhu H.'1.

Trong phuong phdp ndy ngudi ta dCrng v6n k6 do
di€n 6p mOt pha so v6i dat va miliampe t<C do ddng
ngSn mach ctia pha nAy xuSng ddt. Dem chia kCt
qud tlo cia miliampe k6 cho k6t qui do cia v6n k6
sE nhdn.duoc gi6 tri t6ng d5n c6ch diQn crla mang
so voi ddt.

D6 x5c dinh thirnh phin t5c dung vd phdn
khdng ctia t6ng d5n c6ch dien, dirng di6n tr6 phu
hoac dien dung phu mec giira pha ve dat. Phuong
phep nay c6 uu diCm la don gien, tinh to6n it
nhung c6 nhuqc di6m ld phdi tqo ngin mach nhdn

tao nen nguy hi6m. Dac biet, d6i v6i cAc mang
di6n m6 c6 khi vd bqi n6, phuong ph6p ndy
kh6ng cho ph6p 6p dqng vi khi do phdi loEi b6
thi6t bi bio v6 rd.
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H.1. Phtrung phdp kh6ng tdi vd ngdn mach

1.2. Phuong phep vdn-ampe
So d6 nguydn lli, phLrong phap vdn-ampe nhu

hinh H.2. Trong phuong ph6p ndy 1i6n h2rnh do
ddng ngen mach mot pha so voi dat vd dien 5p
gic?a pha d6 so vdi d6t. Sau do mdc song song voi
v6n k6 mQt diQn trd phU vi l4i do di6n iip c5c pha
ctia mqng vd cliQn 6p giira di6m trung tinh cta mAy
biCn aB va det.
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'eqd qcol c96 conp op nc 6unp 9c rpqd pt d9qd
buonqd e6c urglp conqN 'upol qull c44 6ugc
c?c 6uRp dq r9r tpp ten 9p eqd e4r6 de uOtp e[c
eqd cg6 pn 6unp nQrq lrl op letll 6u9g 19p 19n d{
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z g) u9^ eq dgqd Buonqd enc d1 uglnbu gp og

Z ?t u9^ eq dgqd 6uanq4 'g'1
'op lql gqu

qu;1 6un4 qcQl dq uQrp 9c 6ueLu rgn conp 6unp dg

1qc 6upc dgqd 6uonqd pt c4l 'O-V-n dgqd 6uonqd
nqu 6ug;6 6uno dpqd Duonqd epc ?qc ueH 19p
6ugnx eqd de[ cnJ} lpp !9u cp] oeq] uolq cntl] upc
Drqqri pl 6u[c 91 ugir eci dpqa Duonqd e;rc urgjp
n n 6ueLu enc uorp tlcpc 9s ouQtll EJ l.luJl ?p c4ltll
6uQc cgc 6unp es lgr Rrld 6unp uorp gc 6ugql p^

9c 'doq 6uqn4 retl 6uojl tgp rg^ oel uequ qug 6un4
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ugnbu gc e4rc 1Qu.r 6ueu lQuL
pl nqd 6unp u+rp Lluqrlu rg^ l?x Bqd eq 6ueui roc es
oc u?r] enp 6uno dgqd 6uonqd cdnp lgp Ae'll gtll
9c nqd 6unp uolp tour qceu op^ Lu?qt Bnp P^ 0C

u?!p nl 0q 6upq oe] uEqu qu1} 6uru1 urelp oel 6uBc
gB os 6udrl ?I lqo p^ ?l odure'94 ugn 6ur.tp dgqd
6uonqd n] 6ion1 9p os gc ,(pu'dgqd 6uonq6
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nqu ! ?l ugn eq dgqd 6uonqd d; ugi{n6u 9p og
i et ugn eq 6uip r.ts deqd 6uonq4 'v'1

deqd 6uonqd epc gqc
ueq pt 
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op lql gLtu qr11 5rn4 qc91 d9 ugrp 9c

6ueru rg^ conp 6unp dq lqc dpttd Euonqd p1 c4t1

'"qdnrron c0ql 6upp lgq ueu egql q1 [pu dgqd
ouonqd 6unp dg gp ugc UQU nQlG ]gp 6ugnx
eqd d?n cnrl lpp !9u c9l oeql uorq snLl] u9c
6ugql'pl dgqd'6uoirqd elo qulqc ur?!p nn

.at ur?q
gru uorl n?rp 6uor] op c9r^ conp uorq cnql 6uPp

9p pn u9r6 uop 9ql r(eu deqd buonqd oeql op

ficeLu 9p og ugn6u 93 e4c ]gur 6ueut ]9u nLlu htld
6unp ugrp enb'19p 6ugnx qcEru up6u lgu qu9qu
rgn uenb 6uon] 6uo.rl 1fx ,(1 qcgc qu!1 6uri4 eqd eq
6uEur ruox es oc u?rl Enp 

^Pu 
dgqd 6uonqd t H

qutq nqu O-V-A dpqd Euonqd d1 ugi(n6u gp og
(g-y-11 d9t1d 6uonqd) 9tt Do e^

9\ adure 'grt u9^ 6utip 4s dgtld 6uonq4 'g'1
'upo1 ue 6uqq1 u?u oel uequ qceur up6u
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^pu 

dgrtd ouonqd 'c?Ll) lPy\.uet
?s 9s res uCu 6uELu efio col^ tupl 0p ?qc rgp teq]
ns 'er ,(gx ?ql 9c 9p uLr6 reql 6ugoq1'6uoi1 uoq
ue16 r4q1 nalqu ugc ugu gs 6ugq g op rgqd ngc nqI
dgqd 6uonqd cgru lPl uoq de] c4qd ugol qul
c4qt 6ugc c9c 'uoq del o4qd r(pu dgqd Buonqd
1q1 qcEtu u90u p^ r?] 6u9q1 dgqd 0uonqd tgn og

ugt eq dgLld buanq
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de do th6ng s6 cdch fiQn. Di6m kh6c bi6t Id k! thuAt
thuc hi6n phep do CI6 ddm bdo an toan. ThUc tC c6
the ap dung nh0ng phuong phdp sau [3].

r0r0A Hoc YA Goilc ilGHE ir6

A
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HIMIZ*6 N

H.6. Phuong phdp ditng dyng cU do pha

1.7. Phuong phep kh^ng tai va ngdn mqch
So dd nguy6n l1y' cria phuong phap nhu hinh

H.7. O day nguoi ta do dien ep kh6ng tai btng v6n
k6 mic qua bi6n 5p do tuong va ddng ng5n mqch
bing ampe k6 qua mdy bi6n ddng. D5 x6c dinh
thdnh phAn tec dung vd phdn khSng cria t5ng d5n
c6ch diQn, thudng sir dung digii dung phr,r m5c
gioa pha vir ddt.

6kv

H.7. Phuong phep kh1ng tei ve ngdn mqch

1.8. Phtwng phdp stt dltng dyng cqt nhqy pha
So dd nguy6n lf cria phuong ph6p nhu hinh

H.8 vd H.9. Trong phuong phap nay, th6ng s6
cach alien c|]a mang so v6i tlSt duqc x6c dinh bing
k6t qud do m6 dun vd g6c IQch pha gi0a tliQn 6p
thf tH kh6ng -va dien 6p pha cta mang. OC xac
dinh thdnh phAn tdc dung va ph6n kh5ng c|]a t6ng
trd c5ch dien, ti6n hdnh tto g6c lech pha gioa Clien

ap thu tU kh6ng va mQt trong c6c dien ep pha d ch6
dO lam viec blnh thudng vd & ch6 dto khi mic th6m

R1,
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mQt t6ng d5n phu gifra mQt pha c0a mqng vi ct6t
(hinh H.8), hoAc gi0a trung tinh va ddt (hinh H.9).

B

H.8. Mdc Rlvd qgiha pha vd d1t

HTM I' 6

H.9. Mdc Rrvd Q gitra trung tinh vd c!6t

1.9. Phuong phep.lJIo mO dun cia dien ep vd
ddng CIiQn th(t ty kh6ng

So tl6 nguydn lj, cria phuong phap nhu hlnh
H-10 vd H.11. Trong so d6 hinh H.10, di6m trung
tinh nh6n tao duEc tao bdi ba cuOn cdm d5u sao-
thudng srl dung mey bi€n 5p ba pha cOng suSt
nh6. Phia thu cdp cia bi6n 5p ndy dugc n6i voi tdi
trong thdi gian do. N5u bi6n dp. h,rc cho phep I5y
tluqc di6m trung tinh thi kh6ng cin.mSc bi6n dp d6
tao tliCm trung tinh nhan tao. _So d6 do hic d6 nhu
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n?c ng^ uELu eoql dpqd ouonqd cgC 6ueu
elc uorp qopc 9s 6ugq1 op dgqd ouonqd epc
qurqc nPc ngr( p| op dgqd uQrq 3nq] rqI u?ol ue opq
u.reo nec na^'ot ueu ou uetD 6ueur cEO ro^ ror]

'uoq3 ent ?p A O0Ot rgnp 6ueu oqc 6upp
op dgqd ouonqd cgc Ag1 iu6u ?p !91 6unqc 'A 0rt f
gru uolp 6ueu elc uorp qcgc gs 6ugq) op cor^
oqc ugrO uop 9p'rtgr t1;6uRp 6u'qqt uOu qt1 Ep nl
rp^ uorp qcpc c4rr! rp^ dg pn 6ugp op nc 6uRp opC
'uoL.l uorLl] uqoq 6ugc op iq ]?rrl] cgc u?u +q6u 6uQc

?^ coq eoql elc uQUl ]pqd ns op r(eu uQrg (6ugp
u?!q cpoL1 6uenl op dg uglq enb c?ur c6np buenqt
op iq lg!r.t] c9c u?t eJl nl g uQrp 6uEru) u?o] ue o?q
rupp ?p op dgqd uorq enql lCnq] 4>l pt qutqc lQtq
cqL{I nQIe'nequ cgql 6ugq{ pl n OOO1, uorl upl p^
uoLt orlu de uerp deo uorp 6ueu uArp qcp3 9s ou9tlt
op dgqd Euonqd igc 19qc u?q'u?rqu,{nJ-tn 0OO!
uoq uol dg uorp 9c uQrp iq tglql ISn !9p uolp qcpc

9s 6ugq1 op dgqd 6uonqd cgc 6unp d9 ugc cg1
u9,(n6u g,r ',ie,r ln 'n 0001, uoq ugl dg uorp 6ueu
reol conq] reol uEqd oeq] n Or!|, uorp 6uey\
'op d?qd cgc u0rq onql rqx u?ol ue opq rugp lgqd .:.

:ngc ngi( oaql cgx quJqc op 9c rgqd op d9q6 1
:^eo uI e^ u?r0 uop r]upq u?!] odnp op dgqd .:.

:nes npc ng,i cgc ogq Lugp rpqd-6unp rls op dglld
buonqd 1q1 cpx qulllc ;rp trQrqou onql norl qs ooJlp
uprlu ?c+ 6ugr.r rou et ulprt oru uOrp 6ueu qi 6unqc
rgu A1 qcgc Llul] 6un4 eqd eq 6ueu eDc ugrp qcgc

9s 0ugq1 cgc quip cpx ?p op dgqd 6uonqd ng;qu
gqy 9c,ieu u?!r] '^pq quut gp u?l uerld nqN

. qulN 6upng 6u1a 1 gr t I d9 uelp St
ureq gu uQgp 6uEru o9c Ef. uQlp qcgc gs 6u9q1
qulp cgx 9p op dgqd Euonqd udqo Eri'l 'Z

1 enb Lpew ugbu 6uqp p,t
6uQt+l ht qllt dg u1p unp gu oG 'ZL H

r

'lel 6uqq)t nt oq] u?qd qupql elo upp tp] 6u0p oep
os upt op dgqd Ouonqd '6upnq 6uQc 9s u91 op dgqd
Ouonqd 'ng;qc ]Qtu op ugn6u 6upp dgqd 6uonqd
'd1 nqc eq uEqd ]9u nequ eqd qcQl 6unqu nequ 6upq

6unp norq u] 9c op ugn6u eq 6u4p dgqd ouonqd
'eqd 0ur14 pA 9s upl 6u4c 6unqu nequ cgql 6unp
nQrq 9s ir) 9c op ugn6u req 6upp dgqd Ouonqd
nqu cgql dpr{d Ouonqd 9s }OLu uQc er rpo6y

'qulq 6un4 op pnb 191 ,{91 op nes 6ugp
pn dg op 'eqd eq pc oe.^ ]onl ugl cpu 6uqnq1 19p
p^ eqd lQrx edr6 tu?rll opuJ (nqd i:rpc ugnc cpoq)
nqd e4 u+rp lQLu enb uQr! 6ugp pn qu11 6un4 qcQi
dp uorp op e1 rpn6u 

^eu 
dgqd ouonqd oeqt Zl,'Hl

r.lulq nqu dgqd buonqd enc d; ug,(n6u gp og
ritld utgc u,lp cPoll nlld e4 uQp enb

ryp !e^ eqd qciu ug6u 6ugp ptt 6ugq! nt 4.t,
d9 u)p epc unp 9u op dgtqd 6uonq4'gp'g

),q dp u?tq I9w e7c Ltu burut 6unp 49 11'14

oet ue!-lu r1u2 6ury 6unp ,rls 0L H

'ltl cnql n?tq oeq] uQrp
qcgc e4 6u91 eqo 6u9q1 ugqd pn 6unp cg1 ugqd
qupql c9c cbnp quip cgx op pnb lgl oeql un cPoq
xn dq uolp oonp op 9s In g) u9^ 9p lrl} roql 6ugG
'lgp P^ tlull 6un4 e416 nqd Q4 u?rp cPoq nqd 6unp
u0!p u?ql cgL! lql zV 

9)i edure 6upq ul 6uQp p^ xl

6uep ueql cip 'u6rp qcirc p4 6u91 Dpc 6u9q>1 ugqd
pn 6unp cg] ugqd qupql qulp cgx ?e !! H qutq
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cec phuong phap ma khi ti6n hdnh do khong
ddi h6i loqi b6 thi6t bi bdo v€ rd trong mqng.
Truong hop nguqc lai, trlc la khi do phdi loqi
bd thi6t bi bdo vQ rd, s6 lam teng kh6ng chi tinh
nguy hi6m khi thUc hi€n ph6p clo md cdn ldm
teng xac suat tai nan di€n giat d6i vdi con
ngudi vA ldm ting nguy co phet sinh hda hoan,
chay nO bau khong khi m6.

Phan tich uu, nhuqc cli6m ct]a cac phuong phap
do thOng s6 cach dien mAng ba pha trung tinh cech V
dd trinh bdy d phAn tr6n, chring t6i dd nghi:

.l CAc phuong phap do phai ti6n hdnh n5i ngin
mach vdi det do you cAu phdi cit tni6t oi bdo vQ rd nen
khdng duoc lua chgn do kh6ng ddm bdo an todn.

* Cac phuong ph6p cAn s& dung dung cq nhay
pha do di6u kien khOng c6 duqc thiet ba loai nai
nen c0ng kh6ng duqc lua chon.

.i Phuong phap V-A-O vd phuong phap ba v6n
k<! 1 c6 yeu cAu phii ddm b6o di6u ki6n U6<<Upna
nen cling kh6ng duqc lua chon.

.:. Phuong ph5p ba v6n k6 2 c6 uu Oiem n6i nat
la kh6ng cin tqo ng6n mach nhan t?o, ky thuat do
va dqng .cU aI! don giin,. tinh toan tuy ph0c tqp
nhung neu kCt hEp voi m6y tinh lai thuan loi nen
c6c t5c gid lLra chqn de thiet k6 dung cu do cac
thong sO c6ch dien mang 1140 V ham ld vtng
Qudng Ninh. Hinh H.13 ld so dd nguyen ly thiet bi
do theo phuong phap da chQn.

C
B
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1140v

CD CD2

CD CD3

cl C cl

R
C C C
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Th;i1t b! do

Trinh tu thuc hien ph6p do gdm cdc bu6c:
* N6i det rhier bi do; t6t ca cac ciu dao d6 d vi

tri hd mach;
* Cit may cit phi de (AOB) dAu ra m6y bi6n 5p

khu vuc; n6i day thi6t bi do voi mey c5t phi de;
chuy6n c5c dr,rng cr,r do v6 thang gi6i han tlo cao nhdt;

* D6ng m6y cat phi de;
* O6ng cAu dao CD va ghi s6 chi cia c6c vOn

k6: V - do diQn 5p d6y crla mang; Vr, V2, V3 - do
diQn 5p c6c pha cria mqng so v6i CISI;

.-* O^6nq ciu dao CDr. mtc dien dung phg Crl
grua m9I pna cua m?ng va oat;

.t Doc va ghi s6 chi cia cac v6n kC. NCu k6t
qud s6 chi cia v6n ke.Vr trong hai lAn do khAc
nhau l6n hon 10 % thi k6t th0c vi4c do;

* N6u k6t qua clo dien 6p pha so vdi aISt tru6c
khi mdc tliQn dung phq vd sau khi mec diQn dung
phu khec nhau nh6 hon 10 o/o thi thuc hien ngat
cAu dao CDl va lap lai budc 5 bing viQc d6ng cAu
dao CD2 hoic CD3 d6 chQn lai alien dung phu.

.!. Sau khi thuc hiCn xong ph6p do c5t mAy c5t
phi ale, th6o day thiCt bi do khdi may cet phi tle.

H.13. So d6 nguyen ty thi6t bi do dd xdc dinh th6ng s6 cAch diAn
mang cli€n md hAm td di6n dp 1140 V ving QuAng Ninh

.! Tinh di6.n d5n vi dien nap t6ng cach dien crla
mang theo bi6u thoc (1 ):

^ 1 urcl(da/-dla1

'gt-&-G-;ifu(dff' (1)

_ crla/(a,a/) o/(a o/)I
(a at)2 +1d dt12

atTrong d6 c5c h0 s6 a,
theo bi6u thr?c (2):

^ zu!-1ufr+u!1 , ,,
6Ur

r 2U'r-(U'e+U'c) ..a=-+u.
6Ur

, u3-uB"-lE;

CI

d

d, d/ duqc x6c dinh

(2)

,2 ,2
U'c -U'e
2.f3ut

.Chn i, khi thuc hien ph6p do phdi ddm bao tet ce cac
thi6t bi tliQn trong mang dang ldm viec binh thudng.

"(Xem tidp trang 13)
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d9rq6u 6u9c 6uo4 uQrp upol uV 'l 'n, llsns 'e
'8/6I e^ocnen ',,uequ leH,, 'uolp upot ue qceul

p^ gLu uorp d9C'qa E gcuedeg ''l 'l da4ns Z
'886|' e^o3)qeyl

' '.uequ teH,, 'uerp upol ue qceu qa gur d93
'N d dgsetn) ''1 '1 darpg ''qd f gcuodes !

oYHv rfvHr n:r] ryr
p'qugp 6ugng 6upn g1 urgq

pur A Orf I 6ueu.r cgc uQrp qcgc gs OuQqt cgc qulp
cgx gp dou nqd op gp os p| [pg,-'gr ?^ o?q iq lgtr.l]
gq reol rpqd 6ugr.ll p^ upo] ue ueu oel ugqu qceur
uq6u oel ugc 6ugq>1 op dpqd Duonqd 'ugr6 uop
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